Background: Despite the clinical importance of adherence to treatment in β-Thalassemia Major (β-TM) patients, poor adherence remains a prevalent and persistent problem in these patients. Objective: The aim of this study was to explore Iranian β-TM patients' perception regarding the barriers and facilitators of adherence to their treatments. Methods: In this qualitative study, data were collected using purposeful sampling and semi-structured interviews with 18 β-TM patients, 3 family members and 5 healthcare professionals (total=26) in Sari, northern Iran, between August 2015 and May 2017. Data were analyzed using conventional content analysis with the support of MAXQDA software. All the interviews were transcribed verbatim. Data were coded and grouped under specific categories. Results: We identified and classified the perceived barriers of patients' adherence to treatment into six main categories including: (I) long distance challenges, (II) delayed occurrence of complications, (III) fatigue of healthcare providers, (IV) staff workload, (V) insufficient follow-up of healthcare workers, and (VI) busy everyday life. Also, nine main categories emerged as facilitators including: (I) concern of appearance changing, (II) outcomes of treatment, (III) good awareness, (IV) parental monitoring, (V) fear of complications, (VI) social activity, (VII) marriage as a facilitator, (VIII) friendly interaction with the medical staff, and (IX) trusting the medical staff. Conclusion: Our findings provide a broad range of context-specific facilitators and barriers to treatment adherence perceived by Iranian β-TM patients. These factors improve our understanding of the complex and multifactorial nature of adherence to treatments. Health care providers can use these findings in designing and implementing appropriate interventions to promote β-TM patients' adherence to treatment.
1. Introduction β-Thalassemia Major (β-TM) is the most commonly inherited hemolytic anemia. Patients with β-TM require lifelong adherence to distressing treatment regimen, including regular blood transfusions, daily chelation therapy and frequent medical supervision (1, 2) . Like other chronic diseases requiring long-life treatment, adherence to treatment is a major concern for β-TM patients (3) . It has been revealed that poor adherence to therapeutic regimen in β-TM patients is associated with poor clinical outcomes including increased risk of complications, highest risk of mortality and morbidity and, consequently, increased healthcare costs. Also, poor adherence to treatment is a source of ongoing frustration for healthcare providers (4) . This gives a special emphasis to maintain optimal adherence to treatment in these patients. Despite the clinical importance of adherence to treatment in β-TM patients, poor adherence remains a prevalent and persistent problem in these patients, with the reported rates ranging from 30 to 80 percent (3, 5, 6) . Although many variables have been studied to determine the predictability of patients' adherence to treatment, none of them are capable of predicting it precisely (7, 8) . Besides, to date, cost-effective interventions to improve adherence to therapeutic regimens in β-TM patients are yet unavailable (9) . Therefore, understanding the broader aspects of adherence to treatment in β-TM patients has been strongly needed (7) . It has been previously demonstrated that patients' health beliefs and feelings are most common reasons for poor adherence to treatment in patients with β-TM (10) . In chronic conditions, it is supposed that patients and their caregivers' belief and everyday living restrictions are of important factors associated with patients' adherence (4, 8, 11) . Therefore, it seems imperative to analyze the experiences of patients and caregivers prior to developing appropriate interventions to enhance patients' adherence to treatment, since they play a central role in the adherence process (12) . In this regard, the qualitative methods can provide a deeper understanding of patients' and caregivers' experiences and perceptions. Therefore, these methods are more fitted to get insight into which factors act as a barriers or facilitators of adherence to treatment (8, 13) . Considering the above-mentioned issues and also several years of work experience with β-TM patients, and dealing with challenges faced by this group of patients regarding their adherence to treatment, as well as dearth of qualitative research evidence concerning adherence to treatment in β-TM patients, the present study aimed to explore the perception of Iranian β-TM patients regarding the barriers and facilitators of adherence to their treatment.
Material and Methods

Research design and participants
This study was conducted by a qualitative research method using conventional content analysis for data analysis. Using purposive sampling, individuals with β-TM, requiring regular blood transfusion were eligible to participate in the study. Maximum variations in sampling in terms of different adherence level as well as various sociodemographic, economic and educational status were considered during the recruitment of the participants. Also, patients' family members and healthcare professionals who worked at thalassemia centers were interviewed using theoretical sampling. The number of interviews was guided by reaching data saturation. The study was conducted between August 2015 and May 2017 within Mazandaran Thalassemia Research Center, a specialized thalassemia treatment center in northern Iran, which is affiliated to the Mazandaran University of Medical Sciences, Sari, Iran.
Data collection
Semi-structured interviews were conducted by the first author (AEZ) who is a fourth-year doctoral student in nursing and was highly trained in interview processes and techniques, and was familiar with qualitative interview techniques. Participants were directly contacted and informed of the purpose of the study. All the interviews took place face-to-face at a date and time that was most convenient to participants, conducted in Persian and were audio taped. Interviews lasted between 30 and 95 minutes (mean: 57.11 minutes) and were guided by open-ended questions such as: "What do you usually do to control your disease?", "Can you tell me about how you manage your treatments?", "Have you experience any problems following up your prescribed treatments?" Participants were asked to share their experiences regarding main barriers to and facilitators of adherence to their prescribed treatment. The interviewer used probing questions to clarify a situation or to provide detail to an answer.
Data analysis
All the interviews were immediately transcribed verbatim. The transcripts were read by the authors several times to get insight into the participants' experiences. Thereafter, they were analyzed using conventional content analysis according to the technique described by Hsieh and Shannon (14) . Data were coded, and related codes were finally grouped under certain categories by using the constant comparative analysis. The MAXQDA (Version 10) was used to organize, code, and manage the data.
Ethical considerations
Ethical approval for the study was obtained from an institutional ethics committee affiliated with Mashhad University of Medical Sciences (decree number: IR.MUMS.REC.1394.117). Participation in the present study was completely voluntary and informed written consent was obtained from all of them. All of the interviews were audio taped with the consent of the participants.
Rigor
Lincoln and Guba's criteria for trustworthiness including credibility, transferability, dependability and confirmability, were used to ensure the rigor of the study (15) . These criteria were established through a 21-month engagement period in the research setting, providing thick descriptions illustrating the participants' lived experiences, peer debriefing, member checking, recording the decision trail throughout the data analysis process, recording the interviews and transcribing them immediately after each interview.
Results
In total, 26 interviews were conducted (12 men, 14 women, age range 13-50 years, mean age 33.9 years) with patients (10 men, 8 women), family members (3 mothers) and healthcare workers (3 nurses and 2 physicians) to reach data saturation. Among 18 patients, 6 (33%), 8 (44%) and 4 (23%) patients had good, moderate and poor adherence to treatment, respectively. Also, 7 (339%) of the patients were married. According to the participants' experiences, the major barriers of adherence to treatment were grouped into six interrelated categories; and main facilitators' themes were grouped into nine categories ( Table 1) . 
Barriers of adherence to treatment
We identified several perceived barriers to patients' adherence to treatment which were classified into six main categories.
Long distance challenges
This category encapsulates participants' perceptions of concerns of long distance to treatment centers as a barrier to adherence to treatment. It was frequently discussed by both patients and healthcare workers, particularly for patients who lived in rural areas and need to travel long distances to access health facilities. A 28-year-old male patient who lived in a village said: "Due to the long distance from our home to the thalassemia center, I am coming too late for blood transfusion. Well, I live in a village outside of the town" (Participant 3). Also, a physician who worked in the thalassemia center said: "I say to the patient's mother that your child has a problem in his liver, you must bring your child for testing. If you do not do it, there is a danger, he might lose his liver. My way is far away. I cannot bring him up to 3 weeks later; the mother said" (Participant 14).
Delayed occurrence of complications
Participants' interviews indicated that the relatively time-consuming nature of the occurrence of complications caused by non-adherence to treatment in β-TM patients, decrease their level of adherence to treatment. In this regard, a 31-year-old female patient with poor adherence to treatment stated that: "I did not follow-up my treatment and did not inject my desferal for about 4 months, because nothing happened for me in the months that I did not follow up this unpleasant treatment (Participant 4). A nurse who worked in the thalassemia center states that: "Usually the occurrence of complications caused by non-adherence to treatments in β-TM patients is timeconsuming (Participant 23)".
Fatigue of healthcare providers
Participants' experiences in this study revealed that inappropriate following of healthcare providers' recommendations by the patients, can lead to the physician or nurses' fatigue, which consequently, leads to somewhat abandoning the patients' following up. This can impair patients' adherence to treatment. A 33-year-old male patient with poor adherence to treatment said: "My mean ferritin level was more than 20000 during the last 9 months. Doctors and nurses told me very much that you must use your treatment regimen including desferal. But I ignored their recommendations and did not use the medications. So that they were tired and then did not do anything to me." (Participant 2). Also, a physician who worked in the thalassemia center stated: "Sometimes, well, some patients don't understand what you're saying. I see that the patient does not cooperate in any way we use. Well, I will be tired. I say, let it go" (Participant 22).
Staff workload
The participants' perspectives showed that a large number of patients together with the heavy workload of healthcare providers can lead to the fatigue of health professionals and impaired quality of healthcare services. Sometimes, lack of attention to the patients' concerns about their treatments are perceived by the patients during periodic visits by the physician. This can adversely affect the patient-physician relationship and consequently lead to non-adherence or irregular adherence to treatment. A 34-year-old female patient with good adherence to treatment states that: "When a patient asks a doctor something, it may not matter to them at that moment, because the number of patients are high and the doctor usually tries to ignore the details. Unless the patient, himself /herself, insists on the matter being dealt with." (Participant 1). Also, another 50-year-old female patient with moderate adherence said: "Well, the doctor does not have enough time to give a full explanation for me. She is busy. Often, she does not care what I'm saying" (Participant 17).
Follow-up by healthcare providers
According to the participants' perspective, if patients perceived that they do not receive appropriate follow-up after the prescribed treatment regimen by the healthcare providers, they felt that the received support by them is not sufficient to continue regularly their treatment, which could negatively affect their adherence. In this regard, a nurse who worked in the thalassemia center stated: "Some doctors do not show any reaction when the patient has not accomplished the recommended tests or prescribed medication. They do not follow up. The patient, thus, does not follow, when he sees, his doctor does not follow" (Participant 13).
Busy everyday life
According to the patients' experiences, a busy working day and complicated family life can lead to forgetting or postponing their treatments regimens. This issue was frequently discussed by married patients. A 33-year-old married male patient who had a child, stated: "Every day I must take our son to school and after that, I must get to the work on time. This is an everyday routine of my life which makes me so tired. Some days my tiredness results in that I do not care about my treatments or do it." (Participant 2).
Facilitators of adherence to treatment
Participants' interviews revealed several facilitators to patients' adherence to treatment which was classified into nine main categories.
Concern of appearance changing
Based on the patients' perspective, having a normal appearance and fear of face changing are facilitators of adherence to treatment. The changing appearance of thalassemia patients discloses their disease to the public; since, this disease has been known in the community by its typical facial deformity. This disclosure can lead to thalassemia related-stigma. Therefore, patients strive to follow their prescribed treatment regimen to avoid appearance changing.
A 44-year-old mother with a child with β-TM who did not have any changes in her face, stated: "From the beginning of treatment, it had been told to me that if your child's hemoglobin levels fall below 10, his face will change. It was bearing this in my mind that I must bring him on time for receiving blood transfusion till his forehead and jaw bones do not protrude." (Participant 5). A 13-year-old male patient said: "I myself saw the color of my skin that really changed and became dark. So, I decided to decrease my ferritin level by injecting the desferal, regularly". (Participant 8). Another 37-year-old patients said: "I surely follow my treatment. I am giving hope to myself and trying not to change my face until when others see me, they too, do not understand that I am sick and have thalassemia". (Participant 10).
Outcomes of treatment
The experiences of thalassemic patients revealed that the occurrence of positive treatment's outcomes, in both patients and their peers, can motivate patients to follow their prescribed treatment regimens. In contrast, the negative outcomes, also, may strengthen the motivation of patients for reducing or preventing the serious adverse outcomes of the disease. In this regard, a 34-year-old female patient, with good adherence to treatment, stated: "I see that my friends who completely follow their treatment, do not have any complications. Well, it motivates me. On the other hand, when I see children who do not follow their treatment properly, they become problematic and may even die, it also makes me motivated to better follow up my treatment plan until those problems do not occur for me". (Participant).
Good awareness
Experience of participants demonstrated that good awareness of the disease and its treatment by the patients or their family members can play an important role in enhancing the adherence to treatment in β-TM patients. In this regard a 45-year-old female participant who had β-TM and worked in a thalassemia center as a nurse, stated: "When I was a child I do not think I ever forgot my blood transfusions or desferal. I think it is because my mother was a nurse and she knew why blood transfusion or desferal injection must be done in a timely manner" (Participant 15).
Parental monitoring
According to the experiences of participants, the parental monitoring and follow up facilitates adherence of patients to their prescribed regimen as well as motivates the patients to move forward with their treatment plan. 
Social activity
Social activities, including getting to work, being with friends and acquaintances, being in the community and participating in social events encourage β-TM patients to better follow-up the prescribed treatment regimens. In this regard a 38-year-old male patient with moderate adherence to treatment stated: "Since I joined the community or I got to work, I did not want to get spoilt by others. Do you know, I do not want be always ill and be different from others. For all of these, I take my medications exactly as they prescribed." (Participant 26). Also, a 34-year-old female patient who worked in the thalassemia center said: "Since I have been working, my treatment's follow-up has been much better. I feel that my mood has been much better, and this seems to make me strictly follow the treatment's plan." (Participant 1).
Marriage as a facilitator
Marriage is one of the important motivators for patients to adhere to their treatment plan. Marriage and having a child sheds light on the future of thalassemia patients. After marriage, they commit themselves to regular follow-up of their prescribed treatments. The support of their spouse can ease the hardship of treatment. One of the participants who was a 33-year-old married male patient stated that: "Before I got married, I came to the thalassemia center very late and irregular. Believe me, my medical record is here. But, after marriage, I come here on a regular basis. Because I love my wife and children. This motivated me to follow-up my treatments." (Participant 2). Also, the head-nurse of the thalassemia center said: "One of the important things that motivate β-TM patients to adhere strictly to their treatment plan is marriage. I've seen a lot of these cases among our patients" (Participant 23).
Friendly interaction with the medical staff
Having a good relationship with medical staff was one the other important facilitators of adhering to the treatment plan in β-TM patients. In this regard a physician who worked in the thalassemia center said: "Those patients, with whom my relationship with them is better, are more likely to accept and follow my recommendations." (Participant  14) . Also, a 42-year-old male patient said: "If doctors behave friendlier, I will follow-up their recommendations more, you know. Here, doctors and nurses' behaviors are good and this, encourages me to better follow the prescribed treatments." (Participant 20).
Trusting the medical staff
Trusting the medical staff has a great impact on patients' adherence to treatment. They believe that the medical staff usually do their best to improve patients' condition. In addition, most of the medical staff trust the patients. Damaging this mutual trust can disrupt adherence to treatment. In this regard, a physician who worked in the thalassemia center stated: "Patients are comfortable with me. They do not only look at me as a doctor. Most of them are friends with me. Maybe that is because I tell them everything, right or wrong. They trust me because many patients think that they are laboratory mice and doctors use them for research purposes. Since they trust me, they completely follow my recommendations." (Participant 22) . Also, a 34-year-old female patient said: "Nurses gave us some pieces of advice and usually, we do what they say. Somehow, we trust nurses. We trust each other. We completely do anything that they recommend." (Participant 1).
Discussion
To the best of our knowledge this is the first in depth qualitative study exploring barriers and facilitators of adherence to treatment among β-TM patients in Iran. In this study, participants voiced a broad range of barriers and facilitators regarding their adherence to treatment. Difficulty of access to health care facilities, due to long distances, was one of the factors influencing adherence to treatment by β-TM patients. It has been previously shown that most β-TM patients are rural area residents and need to travel longer distances to access medical centers (16) . Zamani et al. showed that the probability of long-term survival was significantly lower for β-TM patients who lived in rural areas, possibly due to their difficult access to healthcare facilities (17) . Regular blood transfusion throughout life improves the prognosis of β-TM patients (18) . Nonetheless, transfusion-related iron overload complications may be associated with higher mortality risk and shorter survival (19) . The results of our study show that the fear of these complications is a potential facilitator to treatment adherence in β-TM patients. However, due to the delayed occurrence of complications, some patients may not follow their prescribed treatments regularly. It is believed that lack of immediate consequences of insufficient iron chelation therapy, unavoidably escalates the risk of developing iron overload complications in future (10, 20) . In line with our findings, previous studies found that delay in the occurrence of complications can potentially lead to discontinued or irregular following of prescribed regimens by the patients (18, 19) . Therefore, healthcare providers need to continually emphasize the importance of regular chelation therapy and assessment of body iron to patients for improving their survival chance (18, 19) . Another two important barriers of adherence to treatment were staff's heavy workload and insufficient follow-up of healthcare providers. Consistent with our results, previously, the shortage of nursing staff and heavy workload has been reported in thalassemia centers (21, 22) . Sapountzi-Krepia et al. showed that most of the β-TM patients' family members have been disappointed when asking for support and help from health professionals, because they are constantly busy (21) . It has been previously revealed that healthcare providers' heavy workload is a major barrier to patients' education, counseling and supervision (23) . Despite their overwhelming workload, most healthcare providers try to offer reasonable recommendations to patients for regular treatment follow up. As a consequence, discontinuation or irregular following of the treatment plan by patients can lead to healthcare providers' fatigue and discourage them from giving further recommendations to patients (24, 25) . Concern of appearance changing was one of the facilitators of adherence to treatment by β-TM patients. In β-TM patients, typical facial deformities play an important role in their social stigmatization which can have potential negative consequences (26). Wahab et al. and Pouraboli et al. also showed similar areas of concern in β-TM patients (27, 28) . It has been demonstrated that persons with facial changes experience staring and stigmatization as negative reactions (29) . Treatments' outcome was another facilitator of adherence to treatment in β-TM patients. It has been revealed that the favorable outcomes of treatment increase the likelihood of adherence (30) . In our study, good awareness of the disease and treatments has been revealed as a facilitator of treatment adherence in β-TM patients. Lee et al. showed a significant positive correlation between levels of disease knowledge in β-TM patients and their mothers with treatment adherence (31). Al-Kloub et al. showed that patients' disease knowledge is not associated with adherence status of adolescents with β-TM (32) . Adequate knowledge about disease and treatment is essential but not sufficient for appropriate adherence to prescribed treatment regimen, and does not necessarily lead to improved patients' adherence. Several other potential factors may have also contributed to poor adherence in patients with chronic diseases (19, 32) .
The results of this study also revealed that family support is a facilitator of adherence to treatment in β-TM patients which is consistent with the findings of previous studies (32, 33) . Several studies showed that the lack of family involvement in the following and monitoring of activities related to the treatment regimens can negatively affect patients' adherence to their therapeutic plan (34, 35) . It has previously been shown that a low level of social activity is a barrier of adherence to treatment (36) . This is important because thalassemia related-stigma most probably is associated with emotional, mental and social disadvantages in β-TM patients. Social stigma can lead to patients' rejection, isolation and unemployment (28) . In this regard, previous studies showed that patients' adherence to their prescribed medical regimen may be influenced by their employment status (37) . Employment is associated with better psychosocial well-being and social support. Unemployment is usually associated with impaired psychosocial well-being and mental health which consequently may lead poor adherence to treatment (37, 38) . The results of our study showed that transition from being single to being married was associated with increased adherence to treatment in β-TM patients. Married patients are more likely to strictly adhere to their prescribed treatment than unmarried patients. A possible explanation for this is that being supported by relatives, particularly his/her spouse can be a motivator for β-TM patients to continuing lifelong treatment plans. Friendly interaction with the medical staff and trusting them are other perceived facilitators by our participants. This finding is supported by previous studies that highlight the importance of good trust in healthcare professionals and also good communication between them in improving adherence to treatment in chronic diseases (32, 39, 40) . There are some limitations in the present study that need to be addressed. In this study, all participants were enrolled from one thalassemia center in northern Iran. Therefore, the results may not be generalized to all β-TM population. Additionally, the responses of participants regarding adherence to their treatment might have been influenced by social acceptability bias, although an attempt was made to minimize this bias during interviews.
Conclusions
The results of this study provide a broad range of context-specific facilitators and barriers to treatment adherence perceived by Iranian β-TM patients. These factors can improve our understanding of the complex and multifactorial nature of adherence to treatments in β-TM patients. Health care providers can use these finding in designing and implementing appropriate interventions to promote β-TM patients' adherence to treatment. Therefore, further welldesigned clinical trials in this regard are warranted.
